Ontogenetic development of isoproterenol subsensitivity of myocardial adenylate cyclase and beta-adrenergic receptors in spontaneously hypertensive rats.
[3H]Dihydroalprenolol binding and adenylate cyclase activity in the myocardial membranes of Kyoto Wistar normotensive rats and spontaneously hypertensive rats were compared at various stages of postnatal development ranging from 2 to 36 weeks. Basal as well as agonist-stimulated myocardial adenylate cyclase activity was consistently decreased in spontaneously hypertensive rats as compared to normotensive rats as early as 2 weeks of age with significant differences (P < 0.05) observed after 6 weeks of age. When results were expressed as percent stimulation over the basal activity, only isoproterenol plus GTP-stimulated enzyme activity was reduced by 25--30% in spontaneously hypertensive rats, suggesting a specific loss of stimulation by isoproterenol in hypertensive animals. The number of [3H]dihydroalprenolol binding sites of KD for dihydroalprenolol binding were comparable between spontaneously hypertensive and normotensive rats at 3, 6 and 12 weeks of age. The competition of isoproterenol with [3H]dihydroalprenolol for the specific binding sites showed that the affinity of isoproterenol binding was decreased 3--4-fold in spontaneously hypertensive compared with normotensive rats. With postnatal development in age, basal as well as agonist-stimulated activities decreased progressively in both spontaneously hypertensive and normotensive rats. Similarly, the number of [3H]dihydroalprenolol binding sites decreased with the development in age, whereas affinity of dihydroalprenolol binding increased up to 12 weeks of age. These results therefore suggest that adenylate cyclase activity and the number of beta-adrenergic receptors in rat heart, decrease with age and that in hypertension, specific decrease in isoproterenol stimulation of cyclase appears at all stages of development.